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Index

AASHTO, 5-11, 5-15, 8-4, 12-3. See alse American Association of State Highway and Transpor-
tation Officials.

acid test, 5-25
admixture, 9-1, 9-2, 9

admixture stabilization. See stabilization, admixture.

adanrhad watar 4.1 =4 A1 A Qoo nlen huorncranie wator

Auourl wTu VV(—llJGl, x .Lu’ Fav) AT Wiouv 11 lUDL/UPlL/ YY GL UL

aggregate(s), 1-1, 1-12, 1-13, 1-15, 1-16, 1-17, 1-21 through 1-23, 2-23, 3-1, 3-5, 3-18, 3-27, 3-36,
3-38, 5-21, 7-7, 8-9, 9-2, 9-3, 9-4, 9-5, 9-23, 9-26, 9-61, 9-62, 9-78, 9-80, 9-81, 11-3, 11-4,
11-5,12-1, 12-5, 12-6, A-1, A-6, A-9

Agricultural Soil Classification System (ASCS), 5-33. See also soil classification systems.

airfield(s)
categories, 9-36, 9-42
cone penetrometer, 6-4 through 6-6
construction, 1-15, 1-17, 2-26, 5-14, 6-6, 8-1, 8-6, 9-4, 9-22,
design, 1-28, 3-33, 4-5, 5-5, 5-6, 5-17, 6-1 through 6-5, 8-9, 9-
9-51, 9-54, A-4, A-6
frost action, effects of, 7-7, 7-9, 7-12, 8-12
stabilization of, 9-1
testing, 8-23
Q

wratornrao Q
waterprooiing, J-o,

-45
6, 9-29, 9-35, 9-46 through 3-48,

9
2
9-9
Airfield Classification System, 5-1. See also soil classification systems.
airfield index (Al), 6-4. See also Al
alkali, 1-12, 1-13, 1-15, 1-16, 1-22, 1-23, C-1
alluvial fan(s), 3-6, 3-17, 3-18, 3-20, 3-36, 3-38
coalescing, 3-17, 3-18
glaciofluvial, 3-23
alluvial terrace(s), 3-6, 3-14, 3-32, 3-38
alluvium, 2-13
Alpine glaciation, 3-18, 3-23. See also glaciation.

American Association of State Highway and Transportation Officials, 5-11, 5-15, 8-4. See also
AASHTO.
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amphiboles, 1-4
hornblende, 1-4, 1-5, 1-12, 1-18

anionic emulsion(s), 9-23, 9-26  9-5
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anticline(s). See fold(s).
aquifer, 7-10
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arcuic ana SuUarcuic bU“S, 14-14

arcuate delta. See delta(s).

asphalt, 1-23,4-12,7-14, 9-22, 9-23, 9-26, 9-32, 9-46, 9-47, 9-57, 9-58, 9-59, 9-60, 9-61, 9-62, 9-63,
9-76, 9-78, 9-80, 9-81, 11-12, 12-4, C-4

Atterberglimits, 4-17, 4-18,5-2, 5-3, 5-4, 5-17, 8-9, 12-2, 12-3, A-1. See also consistency limits,
attitude(s), 1-13, 2-4, 2-6, 2-9, 2-10, 2-11, 2-13, 2-14

avalanche(s), 10-8, 10-10, 10-16, 10-17

avial nlana 9.4
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backfili(s), 6-9, 6-11, 6-12, 6-13, 6-14, 6-15, 7-14, 11-9

basalt, 1-3, 1-4, 1-12, 1-21, 2-9, 3-2

basin(s), 2-4, 2-8, 2-17, 2-22, 3-17, 10-21. See also fold(s).
bearing capacity, 4-10, 4-14, 6-1,
bearing strength, 8-22, 9-3, 9-8, 9-9, 11-2

bed load, 3-30

bedrock, 2-3, 2-13, 2-14, 3-2, 3-27, 4-1, 7-2,10-10, 10-16, 10-17, 10-20
map, 2-13

bentonite, 4-16, 5-4. See also clay mineral.
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bite or grit test, 5-24
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types of, 9-22, 9-23, 9-26, 9-57, 9-58
bituminous-stabilized soil, 9-22
bogs, 3-10,10-22,11-1,11-8
borrow
pit, 3-1, 3-18, 3-36, 8-5, 8-6, 12-1, 12-5
soil, 8-53, 12-1, 12-5
source, 3-1, 3-18, 3-36, 5-5, 8-5, 9-4, 9-5, 9-8, 9-53, 12-1, 12-5
Boussinesq theory, 11-4

bracing systems, 6-9, 6-16, 6-17

braided stream, 3-2

breaking or dry strength test, 5-21, 5-22
breccia, 1-14, 1-21, 2-6, 2-7

Brunton compass, 2-11

bulkhead, 6-9

bulking of sands, 4-17

calcite, 1-2, 1-4, 1-5, 1-8, 1-15, 1-17, 1-20. See also calcium carbonate.

carbonate 1-8, 1-13, 1-20, 3-33, 4-16, 5-19, 5-25, 9-21, 9-59, B-1, C-3. See also calcite; caliche.

caliche, 3-33, 9-2. See also calcium carbonate.

California bearing ratio (CBR), 5-8, 6-3, A-1. See also CBR.
capillary

action, 3-33, 4-16, 7-2, 7-3, 7-8, 9-9

fringe, 7-2

moisture, 7-1,7-2, 7-3, 7-4

phenomena, 4-16

potential, 7-2

rise, 4-16, 5-14, 7-2, 7-3

saturation, 7-3

stress, 4-16
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carbonation, 4-2, 9-78

CBR, 5-6,5-13, 5-14, 5-17, 6-3, 6-4, 6-6, 6-7, 8-2, 8-7, 8-9, 8-16, 8-22, 8-23, 9-15, 9-29, 9-30, 9-32,
9-45, 9-46, 9-47, 9-48, 11-3, 11-5, 11-8, 12-2, 12-3, 12-5, A-1, A-4, A-6, A-9. See also
California bearing ratio.

CBR design methodology, A-1
CE 55, 8-3, 8-4, 8-8, 8-7, 8-9, 8-12, 8-16, 8-23, 9-78, A-1, A-4. See also compactive effort.
channel bar(s), 3-6, 3-10, 3-38

chemical
composition of rocks, 1-1, 1-4, 1-6, 1-8, 1-9, 1-13, 1-16, 1-17, 1-20, 1-21, 1-22, 1-23, 2-13
stabilization. See soil stabilization, chemical.
structure of soil, 4-15, 5-19

chemical stabilization. See stabilization, chemical.
chert, 1-3, 1-13, 1-14, 1-15, 1-20, 1-23
chlorite, 1-4, 1-5, 1-16

clastic
particles, 1-6, 1-8
rocks, 1-13, 1-15

clay
A horizon, 4-4
cause of rock flow or rebound, 2-26
characteristics, 5-21, 5-25, 5-31, 6-6, 7-11
compaction, 8-18
construction with, 6-11, 6-16, 7-12, 7-14, 8-4, 8-6, 8-15, 12-1
frost action on, 5-13
odor, 1-5, 1-15, 1-16
plasticity and cohesion, 4-15, 6-2
shear strength, 10-3, 10-7, 10-11
shrinkage, 4-17
volume changes, 4-14, 8-2, 8-11, 9-2

clay minerals, 1-4, 1-5, 1-15, 4-12, 4-16

clay plug, 3-38

claystones, 1-13

cleavage, 1-1, 1-2, 1-3, 1-4, 1-18, 2-6
clinometer, 2-11. See also Brunton compass.

coarse-grained soil, 5-1, 5-2, 5-6
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cobbles, 3-18, 3-38

coefficient of curvature, 4-7

coefficient of uniformity, 4-7

cohesionless soil(s), 4-15, 6-2, 6-9, 6-11, 7-3, 8-2, 8-9, 8-19, 8-20, A-6

cohesive soil(s), 4-15, 4-18, 5-14, 5-21, 5-23, 6-2, 6-3, 6-186, 8-5, 8-15, 8-18, 9-22, 9-57, 10-3
colloidal, 1-4, 4-15, 4-16, 5-19, 5-24

eolor
rocks and minerals, 1-1, 1-3, 1-4, 1-5, 1-10 through 1-16, 1-20, 1-21
soil, 4-4, 5-5, 5-6, 5-17 through 5-19, 5-32, 9-60, 9-80, 12-1, 12-2, 12-5
compaction
density requirements, 5-14, 8-8, 8-10
equipment, 5-14, 6-11, 8-6, 8-12, 8-18 through 8-20
pneumatic roller, 8-19, 8-20
pneumatic-tired roller, 8-11, 8-12, 8-15, 8-17 through 8-19, 9-79 through 9-81
properties affected, 8-1
self-propelled, pneumatic-tired roller, 8-19 through 8-21
self-propelled, smooth-drum vibratory roller, 8-6, 8-15, 8-20, 8-21, 8-24
sheepsfoot roller, 5-14, 8-6, 8-15, 8-19 through 8-21
steel-wheeled roller, 5-14, 8-20, 8-11, 8-20, 9-80, 9-81
subgrade, 8-9
tamping-foot roller, 8-20, 8-21

compactive effort, 8-2, 8-3, 8-4, 8-6, 8-18, 8-19, 8-21, 8-24, 9-80, 12-6, A-1, A-4, A-6.
See alsc CE 55.

compactor selection, 8-20
compressibility, 5-4, 5-6, 5-14, 6-1, 6-2, 7-6

compressive load, 6-1, 6-2

consistency limit(s), 4-17. See also Atterberg limits.
consolidation, 1-8, 5-13, 5-14, 6-1, 6-2, 6-3, 8-1, 8-2, 8-6
construction

airfield, 1-15

arctic and subarctic soils, 12-7
ecological impact of, 12-13
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embankments. See embankments, construction of.
expedient methods, 6-6, 9-19, 9- 22 9-26, 9-28

hazards of, 1-16, 2- 13 2-24 h1 ‘g;2 2

permanent, 8- 22 9- 30
sources of materials, 1-1, 3-6 through 3-18, 4-16, 12-5. See also borrow pit.
techniques, 9-22

contact metamorphism zone, 1-8

4

18. See also glaciation.

Continental glaciation, 3-

control of
compaction, 8-11, 8-16
construction p 8
construction quali
dust. See dust, co o f.

Q Q Q 1
LuGlSuuFe, 0-J, 0-10,

pollution, 9- 23

rolling process, 8-16

sand. See sand, control of.

soil mixture, 9-12, 9-14
surface deformation, 7-16
undesirable effects of clay, 9-3
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coral, 1-5, 1-15, 9-2, 12-5, 12-6
pit-run, 12-5
rock, 12-5, 12-6
cgnﬂ 19.R

L L=

skeleton(s) 1-5

cross bedding, 1-13

cross section(s), 2-14, 6-14, 8-15, 9-75, 9-80, 11-8
crystal form, 1-1, 1-2

curing, 8-4, 9-21, 9-56, 9-58, 9-59, 9-60, 9-63, 9-71, 9-78, 9-79, 9-80, 9-81

DCA 1295, 9-62, 9-63, 9-71. See also polyvinyl acetate.

decantation, 4-7, 7-13

deflation, 3-30, 3-32

deformation(al), 1-16, 2-1, 2-3, 2-9, 2-26, 4-15, 5-23, 6-2, 6-7, 6-17, 7-16, 8-19, 10-18

delta(s), 3-6, 3-14, 3-18, :
arcuate, 3 16, 3- 17,3

bird’s-foot, 3-16 3-1
cross bedding, 1-13
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deposits, 1-13

elongate, 3-16, 3-17

source of construction material, 3-13, 3-15
types, 3-16, 3-17

delta kame, 3-23. See also kame(s).

dendritic drainage pattern(s), 2-19, 3-1, 3-2, 3-28
density determination, 8-15

desert pavement, 3-30, 3-32, 3-33, 3-35, 3-36, 3-38

desert soils, 11-7, 12-6, 12-7

N

desert terrain, 12-6

determination of
frost susceptibility, 8-16, 8-17, 9-19, 9-29, 9-45
geologic materials
lime content, 9-19
moisture content, 8-16, 8-17
soil density, 8-15, 8-16
soil type, 4-6

diatomaceous soil(s), 5-4, 5-6, 8-3
diking, 8-5. See also ponding.

diorite, 1-11, 1-12, 1-21

dip, 2-19, 2-22, 2-23, 2-24, 2-25, 2-26, 10-10. See also strike and dip.

discordant
batholiths and stocks, 2-23

dikes, 1-6, 2-23
dolomite, 1-4, 1-5, 1-8, 1-13, 1-14, 1-15,1-17, 1-20

dome(s), 2-4, 2-17

3] &Ltlcs

2-22, 3-2, 3-33. See also fold(s).
drag force, 10-8. See also seepage force.
drumlin(s), 3-23, 3-27, 3-28

dry sieve analysis, 4-6

dry strength test, 5-21, 5-22

1-13, 3-32, 3-33, 3-35, 3-36, 3-38, 4-12, 9-71

7y ’ ’ ’ 3 5 i s i 3

9-75, 976, 9-77
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dust, control of, 9-48, 9-51, 9-54, 9-55
areas requiring treatment, 9-55
dust palliative(s), 9-55 through 9-71
affacte of diiet 9 RA

Ll LwLo Ul WUo Ly

hazard, 9-71
heIiports 9-71, 9-73
methods, 9-57 through 9-63

proeram. 9-55
pregram, -

roads and cantonment areas, 9-71, 9-72

earth retaining structures, 6-3, 6-9, 11-9. See also retaining walls.
earthquakes, 2-26, 2-28

ecological impact, 12-13

gjecta, 1-11

embankment construction, 5-14, 5-15, 5-17, 8-15

eolian deposit(s), 3-36, 4-3 5-18
eolian features, 3-28, 3-32, 3-35, 3-36, 3-38

eolian process, 3-28, 5-18

erosion, 2-9, 2-22, 2-23, 3-1, 3-2, 3-5, 3-10, 3-14, 3-17, 3-18, 3-28, 3-30, 4-3, 6-14, 6-15,7-1, 9-1,
9-9, 9-55, 9-57, 10-7, 10-8, 10-10, 10-16, 11-2, 12-2, 12-6

escarpments, 2-19
esker(s), 3-18, 3-20, 3-23, 3-28, 3-38

excavation, 1-1,1-12,1-17,1-22, 2-1, 2-3,2-4, 2-6, 2-9, 2-13, 2-23, 2-24, 2-25, 2-26, 4-2, 6-11, 6-13,
6-16, 6-17, 10-2, 10-8, 10-13, 10-20

‘JJ

ee also earth retaining structure(s); retaining wall(s)

4, (%3 - AT uiRiiiiaa 5 AN/

excavation bracing, 6-16. ¢
exfoliation, 2-9, 4-2. See also spalling.
expansive clay(s), 8-2, 8-11

expedient, 6-6, 8-12, 8-16, 9-2, 9-3, 9-4, 9-19, 9-22, 9-26, 9-28, 9-30, 9-36, 9-45, 9-47, 9-48, 11-9,
11-12,12- 4
conditions (moisture content), 6-6, 6-16
construction methods. See construction, expedient methods.
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extrusive rocks, 1-6, 1-10, 1-12, 1-20, 2-9

facets, 3-30

fault(s), 2-6, 2-7, 2-8, 2-14, 2-22, 2-23, 2-24, 2-25, 2-26, 2-28, 10-1, 10-2
line 2-7
movement. See earthquake(s).
patterns, 2-22
plane, 2-6 through 2-8, 2-14, 2-22, 2-23
scarp, 2-7
vertical, 2-7
zone 2-6, 2-7, 2-25, 2-26, 2-28, 10-1, 10-2

feel test, 5-25

feldspar, 1-5, 1-12, 1-15, 1-16
felsite, 1-11, 1-12, 1-13, 1-15, 1-20
felsitic, 1-12, 1-13

field proportioning. See proportioning, field.

fill, 1-4, 1-8, 1-15, 3-14, 6-11, 6-13, 7-3, 7-4, 7-12, 8-6, 8-9, 8-12, 8-15, 8-22, 9-63, 10-10, 10-12,
10-14, 10-19, 10-20, 10-21, 11-2, 11-12,12-2, 12-9

filter
blanket, 7-16
design, 7-6

material(s), 6-11, 6-12, 7-6, 7-7, 7-14, 7-16, 10-21, 11-2

fissility, 1-13
fissure, 1-11, 3-23
floodplain(s), 1-6, 2-23, 3-5, 3-6, 3-10, 3-14, 3-35

fluvial process, 3-1, 3-14, 3-16, 3-17, 3-18, 3-36, 3-38

fold(s), 2-1, 2-3, 2-4, 2-6, 2-11, 2-13, 2-14, 2-17,2-22
anticline, 2-4, 2-6, 2-22
basin, 2-4, 2-8, 2-17, 2-22
dome, 2-4, 2-17, 2-22, 3-2
homocline, 2-4
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monocline, 2-4
plunging, 2-4, 2-17, 2-22
2

syncline, 2-4, 2-6, 2-22

fold axes, 2-13, 2-14

formation(s), 1-1, 1-5, 1-8, 1-9, 2-3, 2-9, 2-13, 2-14, 2-19, 2-23, 3-23, 3-33, 4-1, 4-3, 5-13, 5-21,
5-32, 6-13, 7-8, 7-16, 9-54, 9-71, 12-1, 12-2, 12-3, 12-5

foundation(s), 1-12, 1-17, 2-13, 2-23, 4-3, 4-7, 4-13, 5-5, 5-14, 5-17, 5-24, 6-7, 6-8, 6-13, 6-186, 8-1,
8-2, 8-6, 9-1, 10-14, 10-21, 11-1

roads and airfields, 5-5
fracture(s), 1-1, 1-3, 1-4, 1-10, 1-17, 1-18, 1-20, 2-6, 2-8, 2-9, 2-23 through 2-25, 4-2, 10-1
fracture plane, 2-6
free water, 7-1, 7-2, 7-7, 11-2
freezing, 1-22, 4-1, 5-13, 6-18, 7-7, 7-8, 7-9, 7-10, 7-11, 7-12, 7-13, 7-14, 8-12, 9-19, 9-58
freezing index, 7-7, 7-13

friction, 5-21, 6-3, 6-8, 6-9, 6-11, 7-2, 9-2, 10-2, 10-3, 10-7

frostaction, 1-12,1-16,4-1,4-7,5-5,5-6,5-13,6-11, 6-13, 6-15,7-1,7-3,7-4,7-7,7-11, 7-12, 7-13,
7-14, 7-16, 7-17, 8-12, 9-3, 9-4, 9-30
control of, 7-14
heave, 5-6, 7-11, 7-12
susceptible, 6-13, 7-11, 7-12, 7-13, 7-14, 7-16, 9-22
gabbro, 1-4, 1-11,1-12, 1-21
gabbro-diorite(s), 1-12, 1-21
gabion(s), 6-11, 6-14, 6-15. See also earth-retaining structure(s); retaining wall(s)

geologic map(s) 1-21, 2-4, 2-7, 2-11, 2-13, 2-14, 2-17, 2-22, 2-23, 3-1, 10-2. See also maps.

geological soil classification, 5-32
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geotextile(s), 5-5, 9-2, 9-9, 9-10, 11-1, 11-2 through 11-4, 11-6, 11-8, 11-9, 12-7. See also
geofabric.

glacial process, 3-18, 3-28
glaciation, 3-18
gneiss(es), 1-4, 1-12, 1-16 through 1-18, 1-20, 2-6
gouge, 2-6, 2-7. See also fault zone.
graben, 2-8. See also fault(s).
gradation of soil particles, 4-7
grain size
sedimentary rock, 1-13

soil particles, 5-1 through 5-4

granite, 1-5,1-11,1-12, 1-21, 9-2

gravel(s), 1-14, 1-186, 3-1, 3-28, 3-30, 3-383, 4-6, 4-7,4-17, 4-18, 5-1, 5-2, 5-5, 5-13, 5-18, 5-19, 5-21,
5-31, 5-33, 5-35, 5- 36 6-2, 6-4, 6-6, 6-9, 7-16, 8-15, 9-2, 9-3, 9-4, 9-10, 9-46, 9-55, 9-57,
9-60, 9-62, 9-78, 11-12 12=;, 12-2,12-8, 12-6, 12-13

gravity fault(s), 2-8. See also normal fault(s).

grit test, 5-24

ground moraine, 3-20, 3-27, 3-28. See also till plains.

groundwater, 1-20, 2-10, 2-13, 2-23, 2-25, 2-26, 4-2, 4-14, 5-13, 5-14, 7-2, 7-6, 7-10, 7-12, 7-13,
7-14, 9-9, 10-1, 10-2, 10-7, 10-8, 10-10, 10-11, 10-12, 10-13, 10-14, 10-16, 10-17, 10-20,
10-21, 10-22, 10-23, 12-2

hanging wall, 2-7, 2-8. See also fault(s).

hardness, 1-1, 1-2, 1-3, 1-15, 1-20, 1-21, 1-22, 5-17
test, 1-20

headwall, 6-15, 10-10, 10-16, 10-17, 10-18
heave, 2-7, 7-12, 7-17. See also fault(s).
heaving. See frost action.

homocline, 2-4. See also fold(s).

horizons, 4-4, 5-32
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horizontal strata, 2-17, 2-19

horst, 2-8. See also fault(s).

hummocky, 10-11, 10-21

hydrated lime, 9-18, 9-60, C-1

hydration, 4-2, 12-7. See also weathering, chemical.
hydrolysis, 4-2, 12-1. See also weathering, chemical.

hygroscopic moisture, 7-1

ice crystals, 7-8

igneous rocks, 1-4, 1-5, 1-8,
1

, 1-9,1-10, 1-11, 1-12, 1-17, 1-20, 1-21, 2-6, 2-7, 2-9, 2-23, 2-26,
3-2, 4-2,10-1, 10-16, 1

1-8

-22,10-23

illite, 10-3, 10-7

infiltration, 5-13, 5-14, 7-6, 7-10, 7-14
intrusions, 1-6, 1-10, 2-7, 2-23, 10-1

intrusive rocks, 1-6, 1-10, 1-12, 1-21, 2-17, 2-28

iron oxides, 1-4, 1-5, 1-8, 1-15, 5-19

Joint(s), 2-1, 2-8, 2-9, 2-10, 2-24, 2-26, 4-2, 4-3, 6-4, 7-1, 7-186, 8-12, 9-63
Jointing, columnar, 1-11, 1-21

joint sets, 2-9

kame(s), 3-18, 3-23, 3-27, 3-38. See also delta kame.
kame terrace, 3-38

karst, 4-2, 4-3

kettle, 3-23, 3-28

klippen, 2-23

lag deposits, 3-32

lake bed deposits, 3-38

Index-12



FM 5-410

lapilli, 1-11. See also ejecta; tuff.
laterite, 1-5, 4-12, 12-1, 12-2, 12-3, 12-4
lateritic soil, 4-3, 12-1, 12-2, 12-3, 12-4, 12-5

-12,1-13,1-20, 1-21, 2-9
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levee(s), 3-1, 3-6, 3-10 3-14, 3-38

lime, 1-5, 1-8, 9-2, 9-10, 9-18, 9-19, 9-21, 9-22, 9-32, 9-35, 9-45, 9-47, 9-48, 9-60, 9-78, 9-79, 9-80,
9-81, 12-4, B-1,C-1

limestone, 1-5, 1-8, 1-13, 1-14, 1-15, 1-17, 1-20, 2-26, 4-2, 9-5, 9-26, A-1
lineations, 2-7

liquid limit (LL), 4-18, 5-5. See also LL.

lithification, 1-8, 1-20, 2-9

LL, 4-18, 5-3, 5-4, 5-5, 5-6, 5-14, 5-25, 5-30, 5-33, 9-3, 9-4, 9-5, 9-8, 9-10, 9-19, 9-45, 9-46, 9-47,
9-56, 12-4, A-4, A-6, A-9

loess, 2-23, 3-32, 3-35, 3-38
loess deposits, 3-32, 3-35
loose sand, 4-5, 6-2, 9-3, 9-4

luster, 1-1, 1-3, 1-4, 1-16

magma, 1-6, 1-8, 1-20
mantle, 1-5, 10-8, 10-10, 10-16, 10-18

map(s), 1-21, 2-4, 2-7, 2-11, 2-13, 2-14, 2-17, 2-19, 2-22, 2-23, 3-1, 3-6, 3-10, 3-14, 3-18, 3-27,
3-35, 4-1, 4-3, 5-17, 5-29, 5-32, 10-1, 10-2, 10-17. See also geologic maps.

m th]
1130w

1

e 1-5,1-17 1-20. 1-21
,1-5,1-17, 1-20, 1-21
marl, 9-5, 12-7

meander, 3-1, 3-6, 3-10
mechanical, 1-21, 4-3, 4-7, 4-12, 4-18, 5-5, 5-19,6-1
9-60, 9-71, 9-75, 9-76, 9-77, 10-10, 11-1, 12-
analysis, 4-7
stabilization
bituminous, 9-1,

1 , 9-3,9-22,9-77, 12-4
cement, 9-1, 9-2,

9-2
9-3,9-22,9-77, 12-4
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fly-ash, 9-1, 9-2, 9-3, 9-22, 9-77, 12-4
lime, 9-1, 9-2, 9-3, 9-22, 9-77, 12-4
membrane surface, 9-26, 9-55, 9-61, 9-62, 9-83, 9-79, 9-81

metamorphic rocks, 1-4, 1-5, 1-6, 1-8, 1-9, 1-16, 1-17, 1-18, 2-6, 3-2, 10-2

metamorphism, 1-5, 1-8, 1-16, 1-17

micaceous soils, 5-4, 5-6
microcrystalline, 1-4, 1-13, 1-15

mineral(s), 1-1,1-2,1-3,1-4,1-5,1-6,1-8,1-10, 1-11,1-12,1-13, 1-15, 1-16, 1-18, 1-20, 1-21, 4-1,
4-2, 4-3, 4-16, 5-17, 9-23, 9-61, 9-62, 10-7

mixing, 5-17,5-18,7-16, 8-5, 8-6,8-19, 9-2, 9-4, 9-8, 9-21, 9-22, 9-23, 9-60, 9-61, 9-78, 9-79, 9-80,

9-81,12-9
moisture content, field determination of, 8-16
PR SR DA

—— . Q O 0 0 - nNn o
moisture-density, 5-14, 8-2, 8-4, 8-6, 9-14, §-21

monacline, 2-4. See also fold(s).

moraine, 3-18, 3-20, 3-23, 3-27, 3-28
muck, 11-2
mud cracks, 1-14

mudstone, 1-3

natural levees, 3-6, 3-10, 3-14, 3-38
nontraffic area, 9-60

normal faults, 2-8. See also gravity faults.
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olivine, 1-4, 1-12

OMC, 5-29, 8-2, 8-4, 8-6, 8-9, 8-12, 8-15, 8-16, 8-17, 9-2, 9-22, 9-80, 12-6, A-4, A-6. See also op-
timum moisture content.

optimum moisture content (OMC), 5-29, 8-3
organic soils, 5-1, 5-5
outcrop, 1-6, 2-3, 2-4, 2-

outcrop patterns, 2-4, 2-14, 2-22

outwash plains, 3-18, 3-20, 3-38
overthrust faults, 2-8
oxbow lake(s), 3-6, 3-10, 3-38

oxidation, 4-2, 12-1

parabolic dune, 3-33. See also dunes.

parent rock, 1-8, 1-9, 4-3
pavement, 1-23, 3-30, 3-32, 3-33, 3-35, 3-36, 3-38, 4-17, 5-13, 5-14, 6-2, 6-7, 7-1, 7-2, 7-3, 7-9,
7-12, 7-13, 7-14, 7-16, 7-17, 8-2, 8-9, 8-11, 8- 12, 8-19, 8-21, 9-10, 9-14, 9-18, 9-19, 9-286,
9-28, 9-29, 9-30, 9-35, 9-42, 9-47, 9-48, 9-55, 11-1, 11-2, 11-5,11-6, 11-9, 12-3, 12-7, 12-9
design of, 5-13, 7-16, 8-9, 8-11, 9-26, 9-28, 9-42, 12- 3, 12-7
flexible(s), 5-13, 5-14, 6-3, 7-3, 7-13, 8-9, 8-12, 9-10, 9-28, 9-35, 9-42, 12-7, 12-9
rigid, 4-16, 5-13, 5-14, 6-15, 7-13, 7-16, 8-6, 8-12

peat, 1-8, 4-1, 5-5, 5-30, 11-1, 11-8

pedological soil classification, 5-31

pedology, 4-5, 5-31

pegmatites, 1-10

penetration test, 6-4

penetrometer, 6-4, 6-5, 6-6

percolation, 7-2, 7-4, 9-9

permeability, 1-1, 3-2, 4-7, 4-16, 4-19, 5-14, 5-17, 6-1, 6-15, 7-4, 8-2, 9-57

phenocrysts, 1-10
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CD

-3, 9-4,9-5,9-8,9-10,9-11,9-19,9-21,

PI, 4-15,4-18,4-19,5-3,5-4,5-5,5-6,5-1
1,1 -9. See also plasticity index.

3,5-
9-45, 9-46, 9-47, 9-48, 9-59, 9-61, 12-

= ©
>

pier(s), 2-26, 6-8, 6-9
piles, 6-8, 6-9, 9-78, 9-80

anchor, 6-8, 6-9, 9-78, 5-80

batter, 6-8, 6-9, 9-78, 9-80

bearing, 6-8, 6-9, 9-78, 9-80

end-bearing, 6-8, 6-9, 9-78, 9-80

friction, 6-8, 6-9, 9-78, 9-80

sheet, 6-8, 6-9, 9-78, 9-80
pistol-butted trees, 10-18
PL, 4-18, 4-19, 5-5, 5-18, 5-22, 5-23, 5-25, 8-4, 8-16, 9-19, A-8. See also plastic limit.

plastic limit (PL), 4-18, 5-5. See also PL.
plasticity chart, 4-19, 5-2, 5-3, 5-4, 5-23, 5-33

plasticity index, 4-15, 4-18, A-4

plunging fold(s), 2-17, 2-22. See also fold(s).
pneumatic-tired roller, 8-18, 8-19, 8-21, 9-81. See also compaction equipment.
point bar(s), 3-6, 3-10, 3-38
polygonal cracks, 1-14
polyvinyl acetate, 9-61, 3-62, 9-63. See also DCA 1295.
ponding, 8-5, 10-22, 12-1. See also diking.
portland cement, 1-15, 1-16, 8-17, 9-10, 9-22, 9-32, 9-60
pozzolanic, 9-21, B-1
proportioning

arithmetical, fl 0.-’ 9{\-4,3 9;5(‘, 9-6, 9-8

field, 4-10, $-4, 9-5, 9-6, 9-8

graphlcal 4-10, 9-4, 9-5, 9-6, 9-8
numerical, 4-10, 9-4, 9-5, 9-6, 9-8

1
9-

pulvimixer, 9-78, 9-81

pumice, 1-11, 1-12, 1-13, 1-15, 1-20
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pyroclastic, 1-10
pyroxene, 1-4

quality control

corrective actions, 8-22, 8-23
plan, 8-22, 8-23
theater-of-operations, 8-22, 8-23
quarry(ies), 2-10, 2-23, 2-26, 3-1, 12-5
quartz, 1-2, 1-3, 1-4, 1-5, 1-6, 1-8, 1-12, 1-13, 1-14, 1-15, 1-16, 1-17, 1-20, 1-21
quartzite, 1-17, 1-21
quick lime, 1-5, 1-8, 9-2,9-10, 9-18,9-19, 9-21, 9-22, 9-32, 9-35, 9-45, 9-47, 9-48, 9-60, 9-78, 9-79,
9-80, 9-81, 12-4, B-1, C-1
radial, 2-22, 3-1, 3-2
rakes, 6-17

recessional moraine, 3-23, 3-27, 3-28. See also end moraine.

recumbent fold, 2-6
relative density, 4-14
residual soil, 4-3

resinous, 1-3

retaining wall(s), 6-3, 6-9, 6-11, 6-13, 6-14, 6-15, 11-9, 11-12

Revised Public Roads System, 5-29, 5-30, 5-33. See also soil classification systems.
ribbon test, 5-21, 5-23

ridge nose, 10-20, 10-22

ripple marks, 1-14

riprap, 1-22,10-12, 10-13, 10-23, 11-2

road-location, 10-18, 10-21, 10-22

5 3
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roads, 2-7,2-26, 4-14,5-1, 5-5,5-6,5-13,5-14,5-17,5-29,5-30, 5-33, 5-35, 6-4, 6-15,7-3, 7-9, 7-12,
7-14, 8-1, 8-2, 8-6, 8-23, 9-1, 9-26, 9-28, 9-29, 9-30, 9-42, 9-55, 9-57, 9-60, 9-71, 10-1, 10-2,
10-11, 10-13, 10-14, 10-16, 10-17, 10-18, 10-19, 10-20, 10-21, 10-22, 11-5, 11-8, 11-12,
12-6, 12-7, A-1

rock cycle, 1-6

rock identification, 1-17 through 1-21

rocksiides, 10-8, 10-10

roll or thread test, 5-22

rolled-earth, 8-12

rotary mixer, 9-78, 9-80

sag pond, 10-11

sand(s), 1-13, 1-21, 3-2, 3-6, 3-10, 3-14, 3-17, 3-18, 3-20, 3-23, 3-27, 3-32, 3-38, 4-7, 4-10, 4-11,
4-14, 4-15, 4-17, 4-18, 4-19, 5-2, 5-4, 5-5, 5-13, 5-18, 5-21, 5-22, 5-23, 5-24, 5-36, 6-2, 6-5,
6-6, 6-11, 6-16, 7-2, 7-3, 7-4, 7-6, 7-12, 8-2, 8-4, 8-9, 8-11, 8-15, 8-20, 9-56, 9-59, 11-1,
12-2,12-5

blanket, 7-4

control of, 9-71 through 9-77
stabilization. See stabilization, sand.

sandstone

scarp, 2-7, 10-11. See also fault(s).
schist, 1-16,1-18

schistosity, 1-18, 2-1, 2-6

scoria, 1-10, 1-11,1-12,1-13, 1-20
scrim, 9-63

sedimentary rocks, 1-4,1-5,1-6, 1-8,1-9, 1-13, 1-14, 1-15, 1-17, 1-20, 1-21, 2-1, 2-3, 2-4, 2-8, 2-9,
2-10, 2-11, 2-26, 3-2, 3-14, 4-3, 10-10, 10-22

seepage, 5-17, 7-1, 7-2, 7-4, 7-14, 8-2, 10-8, 10-10, 10-16, 11-2
seepage force, 10-8
seismic, 2-1, 2-7, 2-26, 2-28
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settlement, 2-26, 5-13, 6-1, 6-2, 6-3, 6-13, 6-14, 7-4, 8-1, 8-6, 12-9
shaking test, 5-23, 5-24

shale, 1-5, 1-13, 1-14, 1-15, 1-16, 1-20, 2-6, 2-26, 3-2, 5-25

shear plane, 10-3
shear strength, 6-3, 8-6, 10-3, 10-7, 10-10, 10-11, 10-16, 11-3
shearing, 4-15, 4-18, 6-1, 6-3, 7-3, 7-13, 8-1, 8-2, 8-11, 8-24, 10-3, A-1

shearing resistance, 6-1, 6-3, 8-1, 8-2, 8-11, A-1

ot

paction equipment.
shine test, 5-25

shrinkage, 4-14, 4-16, 4-17, 5-22, 7-12, 8-2, 8-12

silica, 1-4, 1-6, 1-11, 1-12, 1-13, 1-15, 1-18, 1-20, 1-22, 1-23, 5-19, 9-26, 12-2

-1,5-2,5-4,5-5,5-19, 5-21, 5-24, 5-30, 5-31, 5-33, 5-36, 6-2,
-8,10-11

-~

¥

—t

o

©
[

—

O r-—A
=5

siltstone, 10-16, 10-21, 10-22
slag, 1-13, 9-2, 9-3, 9-62
slaking, 1-15, 1-22, 4-17, 5-25
slaking test, 5-25
slate, 1-5, 1-16, 1-18, 1-20, 2-6
slickensides, 2-7
slides, 1-8, 2-1, 2-24, 2-26, 6-16, 10-3, 10-8, 10-10
slope failure
debris avalanche(s), 10-8, 10-10, 10-12, 10-14,
earthflow(s), 10-8, 10-10, 10-12, 10-14, 10-16, 10-1
rockfall(s), 10-8, 10 10, 10 12, 10-14, 10-16, 10-17,

rockslide(s), 10- 8 10- 10 10-12, 10- 14 10- 16 10- 17 10 19
slump(s}, 10-8, 10 10, lO 12, 10 14, 10-16, 10 17,10-19

-14, 10-16, 10-17, 10-19
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sloughing, 7-13
slump(s), 2-24, 2-25, 10-8, 10-11 through 10-14, 10-16, 10-20 through 10-22
slurry, 4-16, 8-17, 9-56, 9-70, 9-78

soil, 4-6, 4-7, 5-1, 5-5, 5-6, 5-18, 5-29, 5-31, 5-32, 5-33, 5-36, 8-4, 8-9, 9-14, 12-2
aggregate, 9-2, 9-23, 12-1

base, 9-4
ut::ua'v'il’.‘li" 4- 14, 5-1, 5-2, 5-4, 5.6
blendmg, 8-19, 9-2, 9-5, 9-8
off-site, 9-60, 9-78, 11-1, 12-7
on-site, 9-60, 9-77
characterlqtlos 4-1,4-54-10, 4-14, 5-1, 5-14, 5-17, 7-12, 9-60, 9-61, 12-2, 12-4

classification systems
Airfield Classification System, 5-1
Agricultural Soil Classification System, 5-1, 5-29
Revised Public Roads Classification System, 5-1, 5-29
Revised Public Roads System 5 1 5 29

On

cohesionless. See cohesionless sml(s)
cohesive. See cohesive soil(s).
compaction, 8-1, 8-7

advantacne nf R.1
auvalitages Ui, ©

density, 8-4, 8-11
engineering, 6-1

field identification, 5-17, 5-19
hasty identification, 5-25
formation, 4-1, 4-3, 12-2

gradation, 4-7, 9-22

groups, 5-5, 5-6, 5-13, 5-14, 5-17, 7-4, 8-4, A-1

impervious, 4-3, 5-14, 6-13, 6-15, 7-2, 7-3, 7-4, 7-6, 7-9, 9-59, 12-7

particle shape 4-5,4-10, 4-11

profile(s), 4-4, 4-5, 5-17, 5-31, 5-32, 10-20, 10-21

properties, 4-6, 5-5, 5- 14, 5-17, 5-18, 5-32, 8-1, 9-1, 9-28

samples, 5-5, 6-4, 9-45, 9-48

stabilization,63,91,93,94 9-12, 9-28, 9-29, 9-30, 9-47, 9-48, 9-51, 9-60, 9-77
test(s), 4-12, 4-14, 5-3, 8-

1 17
type(s), 4-5, 5-4, 5-6, 5-14, 5-17, 5-19, 5-32, 5-33, 5-35, 6-6, 8-20, 8-23, 9-55, 9-56, 9-60,
10-2,11-3
waterproofing, 9-9, 9-51
sources of water, 7-1, 7-14
spalling, 4-2. See also exfoliation.

specific gravity, 1-1, 1-3, 4-12, 4-13, 8-15

spurs, 6-15
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stabilization, admixture, 9-1, 9-2, 9
bituminous materials, 9-1, 9-2, 9-10, 9-22, 9-23, 9-35, 9-58, 9-60, 9-61, 9-80
cement, 9-10 through 9- 12, 9-14, 9-36, 9-49, 12- 4
fly ash, 9-1, 9-2, 9-10, 9-36

lime, 9-10, 9 18 9-19, 9-21, 9-36, 12-4
lime-cement-fly ash (LCF), 9-10, 9-22, 9-36, 9-80
lime-fly ash (LF), 9-10, 9-36, 9-80

stabilization, chemical, 9-2, 9-30, 9-46, 11-1
stabilization, sand, 9-76

stock, 1-6, 2-23, 11-8, 11-9

strata, 1-6, 1-13, 2-3, 2-4, 2-7, 2-17, 2-19, 2-22, 2-23, 5-19
stratified, 3-1

stratum, 6-2, 6-8, 6-9

streak, 1-1, 1-3

struts, 6-17

subbase(s), 1-15, 5-6, 5-13, 5-14, 7-13, 7-14, 7-16, 7-17, 8-22, 9-22, 9-23, 9-26, 9-32, 9-35, 9-47,
11-1,12-3, A-4, A-6, A-9

sublots, 8-22

subsurface water, 7-1

surface water, 2-13, 4-17, 5-23, 7-1, 9-9, 10-12
surface waterproofing, 9-81

surficial deposits, 2-17, 2-23

suspended load, 3-30, 3-32

swell, 1-16, 4-16, 4-17, 6-4, 8-2, 8-9, 8-11, 9-12, 9-18, 10-7, 12-5, 12-6, A-1, A-4, A-6
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symbols, 2-11, 2-13, 2-14, 2-17, 2-23
attitudes, 2-13
contacts, 2-13
cross sections, 2-13
fault lines and fold axes, 2-13
formations, 2-13

strike and dip, 2-11, 2-14

symmetrical, 2-4

syncline, 2-4, 2-6, 2-22. See also fold(s).

talus, 9-2, 12-1
talus rock, 9-2

tension cracks, 4-1, 10-18

terminal moraine, 3-28. See also end moraine.

test strip, 8-21, 8-23

textural classification, 5-1, 5-31

thawing, 1-22, 7-7,7-8, 7-9, 7-10, 7-12, 7-13, 7-14, 12-7, 12-9
theater-of-operations, 8-9, 8-11, 8-23, 9-4, 9-15, 9-28, 9-36, 9-48, 11-1
thickness design, 9-12, 9-14, 9-19, 9-26, 9-29, 9-30, 9-35, 9-47, 9-48, 9-53, 9-54
thread test, 5-22

throw, 2-7. See also fault(s).

till plains, 3-7. See also ground moraine.

timber crib, 6-11, 6-13, 6-14

timber crib wall(s), 6-13, 6-14

timber walls, 8-14. See also earth-retaining structure(s); retaining wall(s); timber crib wall(s).

total design, 9-42
traffic area(s), 9-9, 9-48, 9-55, 9-56, 9-57, 9-58, 9-59, 9-60, 9-61, 9-62, 9-63, 9-70
trafficability, 1-1, 2-13, 3-20, 6-4, 9-3, 11-9

trellis, 3-1, 3-2
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trial-and-error, 9-11, 9-19

tuff, 1-6, 1-11, 1-14, 1-15, 1-20, 1-21, 9-2. See also ejecta.
tunnel, 2-26

~

typical soils, 5-4, 5-17, 7-4

undulations, 2-4

Unified Soil Classification System (USCS), 4-6, 5-1, 5-18, 5-33, 8-4. See also USCS.
uniformly graded, 4-10

unit weight, 4-13

uplift foree, 10-7, 10-8

US Department of Agriculture, 5-31

USCS, 4-6, 4-10, 5-1, 5-5, 5-17, 5-29, 5-31, 6-4, 6-11, 7-4, 7-11, 8-12, 8-20, 9-2, 9-18, 9-32, 9-56,

A-6. See also Unified Soil Classification System.

varved, 7-11, 7-12

ventifact, 3-30

vibratory roller, 8-20. See also compaction equipment.
visual examination test, 5-19

void ratio, 4-12, 4-13, 4-14, 6-1, 6-2, 7-4

volume change, 8-1, 8-2

volume ratio, 4-12

volume-weight, 4-12, 4-13

wales, 6-17

walls, 2-6, 2-24, 3-14, 4-2, 4-16, 6-8, 6-9, 6-11, 6-13, 6-14, 6-15, 11-9, 11-12
water movement, 1-14, 7-14

weathering

chemical, 1-4, 3-34, 4-1 through 4-3
physical, 4-1, 4-3
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weep holes, 6-11, 6-12

weirs, 6-15

well-graded soil, 4-7, 4-10, 5-3, 6-2
wet shaking test, 5-23

wet soil(s), 6-5, 7-2, 8-6, 8-24, 9-4, 9-56

wind erosion, 3-28, 3-30, 9-57, 12-6. See als
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